Vitamin A status was measured in 50 pre-school children with acute and persistent diarrhoea. It was measured by (a) Fluorometric micromethod and (b) Conjunctival impression cytology (CIC). The results were compared with 25 normal children. Vitamin A status was lower in children with persistent diarrhoea whereas the results were comparable between the children with acute diarrhoea and control subjects.
INTRODUCTION
In 1992, it was estimated that nearly 2 million children die every year due to diarrhoea or diarrhoea related diseases. Over half of these deaths occurred in Asia. There is overwhelming evidence that vitamin A deficiency increases childhood morbidity and mortality, which can be prevented by improving vitamin A status. Progressive depletion of vitamin A in animals has been shown to result in alteration of immune function, histological and functional abnormalities in cells throughout the body, severe infection and death or blindness in those animals that survive. More severe the deficiency, more common and severe is the consequence (1) . It is widely believed that diarrhoea especially if repeated and prolonged is a risk factor for vitamin A deficiency in children whose liver stores of vitamin A are low (2) . There is evidence that children with mild vitamin A deficiency are also at increased risk of morbidity and mortality from diarrhoea (3) . However some studies (4,5) did not show this correlation. So relationship between vitamin A and diarrhoea is not well defined and is controversial.
Vitamin A deficiency causes certain changes in epithelial structures resulting in keratinising metaplasia and loss of goblet cells.
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Dr. Harbans Lal, 15/8 FM, Medical Enclave, Rohtak-124001 E-mail: lal_h @ hotmail.com These changes have been confirmed in the bulbar conjunctiva. Therefore impression cytology has been suggested for assessment of vitamin A status (6, 7) . On the other hand there are some contradictory reports also (8, 9) . Besides CIC, serum vitamin A levels have also been estimated biochemically.While Natadisastra et. aL and Egbert et. aL have suggested the usefulness of CIC for the assessment of vitamin A status (6,10), Mahalnabis et. al. have reported that CIC fails to detect sub clinical deficiency in young children (9) .
In view of these controversial aspects the present study was designed to (a) determine causal relationship, if any, between serum vitamin A status and acute and chronic diarrhoea, and (b) assess the usefulness of fluorometery versus conjunctival impression cytology (CIC) as a tool to diagnose vitamin A status in children.
MATERIALS AND METHODS
Fifty normally nourished pre-school children (1-4 yr.), having acute (Group A) and persistent (Group B) diarrhoea were divided into two groups of 2,5 children each. Another twentyfive healthy children of similar age were taken to serve as controls (Group C). All the children in three groups had weight more than 80% of 50 th percentile of Harvard standard. Persistent diarrhoea included children having diarrhoea for more than 14 days. CONJUNCTIVAL IMPRESSION CYTOLOGY (7,12) = Local anaesthetic (lignocaine. HCI, 2%) was instilled in one eye (right) after drying the lacrimal lake in inferior conjunctival fornix with micro-sponge, avoiding contact with bulbar conjunctiva. Cellulose acetate filter paper was cut into 5x5 mm piece with pointed tip at one corner. The pointed tip of paper was grasped with blunt and smooth ended forceps and was applied to bulbar conjunctiva near limbus. A smooth glass rod held in other hand was used to gently press the paper over the conjunctiva. Filter paper was kept on the surface for 3-5 seconds and removed thereafter with peeling motion. The filter paper with adherent epithelial cells was immediately placed in solution containing 70% ethyl alcohol, 37% formaldehyde and glacial acetic acid (20:1:1, v/v).
After fixation for 10 minutes, the filter paper was stained at convenient time with p-amino salicylic acid and hematoxylin. The slides were then examined under microscope.
The results were statistically analysed by Students' t-test. Sensitivity, specificity and positive predictive values were also calculated for both CIC as well as serum vitamin A level by fluorometery. Sensitivity defined as positivity in disease, expressed as percent; specificity as absence of a particular disease in percent and positive predictive value as percentage of patients with positive results were calculated by method of Schultz (13) .
RESULTS
All the three groups A, B and C were age, weight, sex and rural/urban matched. None of the subjects in group A (acute diarrhoea) and group C (control) had clinical signs of vitamin A deficiency, whereas two children of group B (persistent diarrhoea) showed X1A (WHO) grade of xerophthalmia.
On determination of serum vitamin A level by fluorometric method, statistically significant difference (p <0.05) was found between groups B and C. Vitamin A level was significantly lower in
64-68
patients of persistent diarrhoea compared to controls, whereas the difference was statistically insignificant (p >0.05) between group A and group C (Table 1) . Since more than 60% of the subjects are covered within the limit of mean +1 SD, this was used to find out the prevalence rate. The prevalence rate of vitamin A deficiency (<8t~g/dl), ascertained from mean serum level-1 SD was 38%, 52% and 36% for groups A, B and C, respectively. Table 2 shows that 64% of the children with acute diarrhoea, 72% of persistent diarrhoea and 40% of controls had low vitamin A tevel by conjunctival impression cytology (CIC'). In the present study, statistically significant difference (p <0.05) for abnormal cytology was observed only between group B and group C and not between group A and group C.
Sensitivity, specificity and positive predictive value of CIC were 79.3, 54.3 and 52.2, respectively when compared to serum vitamin A level. As per Table 3 , number of subjects having abnormal vitamin A status by CIC was 58.7%, whereas by serum vitamin A level it was 38.7%. The mean serum vitamin A level in normal CIC was 12 I-~g/dl and in subjects with abnormal CIC was 9.18 i.tg/dl ( Table 4) . The difference was statistically significant (p <0.01).
DISCUSSION
The prevalence rate of vitamin A deficiency, as determined by estimating serum vitamin A levels by fluorometric micromethod, in present study was 38%, 52% and 36% in groups A, B and C respectively. By CIC prevalence for vitamin A deficiency was 64%, 72% and" 40% for groups A, B and C respectively. Both fluorometric as well as CIC showed 36-40 % of normal children to be vitamin A deficient, though the number was small. The field surveys have reported the prevalence between 17.6-29.3% (14) . Survey from Gorakhpur, Calcutta, Ranchi and Jodhpur have shown the prevalence of xerophthalmia as 4.38, 13.57, 16.66 and 13.21%, respectively (15) . In all these field surveys, only clinical ocular criteria were considered to diagnose xerophthalmia. Serum retinol level and CIC would have detected sub clinical cases also, thereby raising the figures. correlated ocular impression cytology with baseline serum vitamin A levels and found that all the subjects who had abnormal ocular impression cytology, had low serum levels of vitamin A and serum levels decreased monotonically with increasing severity of cytological abnormality. The sensitivity and specificity of CIC as reported by them was 93 and 94%, respectively (16). Moneseme et a/ (17) in their study had shown that children with normal vitamin A status had normal CIC and the ones with abnormal status had abnormal CIC, despite their apparently normal ocular examination. Reddy eta/ (7) also reported 257 children with normal eyes and abnormal cytology. These children had lower serum vitamin A levels. All these studies had shown that CIC can identify the children with physiologically significant pre clinical vitamin A deficiency and is having excellent correlation with serum vitamin A level. On the other hand Gadmoski (8) showed that CIC did not identify the same group of children with marginal vitamin A deficiency as identified biochemically (sensitivity and specificity 22% and 81%, respectively). Mahalnabis et. aL (9) also showed that CIC failed to detect sub clinical vitamin A deficiency in young children.
In the present study, the sensitivity of CIC was 79.3% and specificity was 54.34%. The positive predictive value was 52.27%. The sensitivity or specificity was employed to compare CIC with fluorometric micromethod. CIC was 64-68 compared to serum vitamin A levels. The resultant sensitivity and specificity for CIC yields valid and important information about how this test can function as a screening test relative to the biochemical test (8) . There is significant difference between mean serum retinol level in abnormal and normal cytology. The impression cytology identified, the same group of children with vitamin A deficiency as identified fluorometrically in the present study. So it is clear that CIC can assess vitamin A status and both fluorometric micromethod and CIC are equally good in assessing vitamin A status.
Clinical and laboratory studies suggest that vitamin A deficiency may increase the risk of bacterial colonisation of respiratory, gastrointestinal and genitourinary tracts by interfering with immune competence (18) . Sommer et al (3) in their study reported that children with mild xeropthalmia had higher risk of diarrhoea than normal children. Some of the authors however, did not find any relationship between vitamin A level and diarrhoea (4, 5) .
in the present study the prevalence of vitamin A deficiency in cases of acute diarrhoea and control subjects was comparable but not with persistent diarrhoea. Even after controlling for age, sex and place of origin (rural/urban), no statistically significant difference in vitamin A status was found between cases of acute diarrhoea and control subjects. Though Agarwal et.aL (19) have reported lower vitamin A levels in children with acute diarrhoea, the results of the present study suggest that persistent diarrhoea cases have lower vitamin A status. The results of the present study further confirm that CIC can detect vitamin A status, and both fluorometric micromethod as well as CIC are equally good in assessing the status of vitamin A. 
